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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance safety and to 
lessen the elution of a hydrophilic polymer by 
constituting the device of hollow fiber membranes 
consisting of hydrophobic and hydrophilic polymers, an 
outside cylinder enclosing the hollow fiber membranes, 
sealing parts for sealing the hollow fiber membranes and 
the outside cylinder from each other and specifying the 
UV absorptivity of the hollow fiber membranes. 
SOLUTION: If the main unit fluid purification device is a 
hemodialyzer, the hemodialyzer 10 is constituted by 
inserting a hollow fiber membrane bundle 14 consisting 
of the many hollow fiber membranes composed of the 
hydrophobic polymer and the hydrophilic polymer into 
the outside cylinder 13 having a dialyzate inflow inlet 1 1 
and a flow passage outlet 12, then sealing both ends 
thereof with the sealing parts 15, 16 and liquid-tightly 
sealing both ends of the outside cylinder 13, 
respectively. Headers 19, 20 respectively having a body 
fluid flow passage inlet 17 and a body fluid flow passage 

outlet 18 are pressed to both ends of the outside cylinder 13. The assembled device is 
subjected to a leakage test after a treatment for hydrophilicity impartation and is sterilized by 
packing water of liquid having no injuriousness on the living body as a substituting liquid 
therein. The inclusion of the hydrophobic polymer and the hydrophilic polymer and the UV 
absorption below 0.05 are thus attained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Ctaim(s)] 

[Claim 1] The hollow fiber which consists of a hydrophobic polymer and a hydrophilic polymer, 
and the outer case which surround this hollow fiber, the edge of this hollow fiber — setting — 
between this hollow fiber and these outer cases — liquid — with the closure section closed 
densely This hollow fiber, the body fluid passage containing the hollow fiber lumen ****(ed) by 
this closure section, the external surface of a hollow fiber, and the 2nd passage formed from 
this outer case, The body fluid passage inlet port and body fluid passage outlet which are 
connected with the exterior succeeding the lumen of this hollow fiber, The hollow fiber mold 
liquid purge which is a body fluid purge which has the 2nd passage inlet port and the 2nd 
passage outlet which were established in this outer case, and is characterized by UV (220nm) 
absorbance of the extract of the hollow fiber by dialysis mold hemodialysis apparatus 
Manufacturing License Standards being less than 0.05. 

[Claim 2] The hollow fiber mold liquid purge according to claim 1 characterized by this hollow 
fiber containing fat soluble vitamin. 

[Claim 3] Claim 1 to which this hydrophobic polymer is characterized by being polysulfone, 
polyether sulphone, and a polyamide thru/or a hollow fiber mold liquid purge given in 2. 
[Claim 4] Claim 1 characterized by this hydrophilic polymer being a polyvinyl pyrrolidone or a 
polyethylene glycol thru/or a hollow fiber mold liquid purge given in 3. 

[Claim 5] Claim 2 to which this fat soluble vitamin is characterized by being vitamin E thru/or a 
hollow fiber mold liquid purge given in 4. 

[Claim 6] Claim 1 characterized by the average aperture of the detached core of this hollow 
fiber being 0.001-10 micrometers thru/or a hollow fiber mold liquid purge given in 5. 
[Claim 7] The hollow fiber which consists of a hydrophobic polymer, a hydrophilic polymer, and 
fat soluble vitamin, the outer case which surround this hollow fiber, and the edge of this hollow 
fiber — setting — between this hollow fiber and these outer cases — liquid — with the closure 
section closed densely This hollow fiber, the body fluid passage containing the hollow fiber 
lumen ****(ed) by this closure section, the external surface of a hollow fiber, and the 2nd 
passage formed from this outer case. The body fluid passage inlet port and body fluid passage 
outlet which are connected with the exterior succeeding the lumen of this hollow fiber, The 
body fluid purge which has the 2nd passage inlet port and the 2nd passage outlet which were 
established in this outer case The manufacture approach of the hollow fiber mold liquid purge 
characterized by permuting this alcoholic water solution by the displacing solution which 
consists of a liquid which does not have harmfulness to water or a living body, and subsequently 
to this displacing solution sterilizing this hollow fiber in the condition of having been immersed 
after letting flow the alcoholic water solution of concentration with which this fat soluble 
vitamin is not eluted. 

[Claim 8] The manufacture approach of the hollow fiber mold liquid purge according to claim 7 
characterized by the alcoholic concentration of this alcoholic water solution being 1 - 70%. 
[Claim 9] The manufacture approach of claim 7 to which this hydrophobic polymer is 
characterized by being polysulfone, polyether sulphone, and a polyamide thru/or a hollow fiber 
mold liquid purge given in 8. 
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[Claim 10] The manufacture approach of claim 7 characterized by this hydrophilic polymer being 
a polyvinyl pyrrolidone or a polyethylene glycol thru/or a hollow fiber mold liquid purge given in 

[Claim 1 1] The manufacture approach of claim 7 to which this fat soluble vitamin is 
characterized by being vitamin E thru/or a hollow fiber mold liquid purge given in 10. 
[Claim 12] The manufacture approach of claim 7 characterized by the average aperture of the 
barrier layer of this hollow fiber being 0.001-10 micrometers thru/or a hollow fiber mold liquid 
purge given in 1 1. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a hollow fiber mold liquid purge and its 
manufacture approach. It is related with the hollow fiber mold liquid purge containing the hollow 
fiber which consists of a hydrophobic polymer and a hydrophilic polymer especially, the hollow 
fiber mold liquid purge containing the hollow fiber which consists of a hydrophobic polymer, a 
hydrophilic polymer, and fat soluble vitamin further, and its manufacture approach 
[0002] 

[Description of the Prior Art] Conventionally, in the field of external blood circulation, such as 
an artificial dialysis machine and a plasma eliminator, the hollow fiber made from a hydrophobic 
polymer is widely used as a body fluid purge. However, the frequency where the external blood 
circulation is performed in hemodialysis is high, and the above hollow fiber mold liquid purges will 
be used over a long period of time, and in the case of external blood circulation, the 
complication considered to be because for activation of the leucocyte in blood and/or a platelet 
etc. to arise occurs at the same time, and it has been a dialysis patient's serious problem, for 
example. 

[0003] Moreover, since these body fluid purges contact direct blood and plasma, eluting material 
test criteria etc. may be established. Therefore, the improvement in the cleanliness of a hollow 
fiber is an important technical problem. 

[0004] In order to form micropore in synthetic macromolecule, the manufacture approach of the 
hollow fiber which consists of hydrophobic polymers which added hydrophilic polymers, such as 
a polyvinyl pyrrolidone (PVP) and a polyethylene glycol (PEG), such as polysulfone and a 
polyamide, is indicated by JP,5-54373,B and JP.2-1 8695.B. 

[0005] Although these hydrophilic polymers are desirable for the improvement in wettability of 
the film, they are not the objects which exist in a living body originally, and are unnecessary 
matter for a living body. Therefore, when circulating body fluid, it is desirable to lessen elution of 
these hydrophilic polymers. 

[0006] moreover, among the patients who are performing hemodialysis in the long run, a fall and 
peroxylipid of the antioxidation operation in blood are a high price — etc. — it is checked and 
the arteriosclerosis nature disease of the long-term dialysis patient considered to originate in 
this is increasing. 

[0007] On the other hand, in order to solve these problems, the artificial organ which covers the 
coat of the vitamin E which has various physiological functions, such as an antioxidation 
operation in the living body, a biomembrane stabilization effect, and platelet aggregation 
depressant action, on the surface of a hollow fiber is proposed. (JP.62-41 738.B) However, when 
the coat of the fat soluble vitamins, such as vitamin E, was carried out to the body fluid purge 
which consists of a hydrophobic polymer and a hydrophilic polymer as mentioned above, 
wettability fell, water did not invade into the hole of a hollow fiber, and especially, when it was 
the hollow fiber moid liquid purge of fine porosity, the usual leak trial was not able to be 
performed. 
[0008] 
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[Problem(s) to be Solved by the Invention] The place which this invention is made that said 
technical problem which the conventional technique has should be solved, and is made into the 
purpose In the manufacture approach of the hollow fiber mold liquid purge containing the hollow 
fiber which consists of fat soluble vitamins, such as a hydrophobic polymer, a hydrophilic 
polymer, and vitamin E It is offering the manufacture approach of a hollow fiber mold liquid 
purge of having reconciled the hydrophilization of a hollow fiber, and maintenance of fat soluble 
vitamin, and is in originally providing a living body with the hollow fiber mold liquid purge which 
lessened elution of the hydrophilic macromolecule which is the unnecessary matter. 
[0009] 

[Means for Solving the Problem] Many above-mentioned purposes are attained by the following 
hollow fiber mold liquid purge and its manufacture approach of this invention. 

[0010] Namely, the hollow fiber which this invention becomes from a hydrophobic polymer and a 
hydrophilic polymer, the outer case which surround this hollow fiber, and the edge of this hollow 
fiber — setting — between this hollow fiber and these outer cases — liquid — with the closure 
section closed densely This hollow fiber, the body fluid passage containing the hollow fiber 
lumen ****(ed) by this closure section, the external surface of a hollow fiber, and the 2nd 
passage formed from this outer case, The body fluid passage inlet port and body fluid passage 
outlet which are connected with the exterior succeeding the lumen of this hollow fiber, It is the 
hollow fiber mold liquid purge whose U V (220nm) absorbance of the extract of the hollow fiber 
by dialysis mold hemodialysis apparatus Manufacturing License Standards it is the body fluid 
purge which has the 2nd passage inlet port and the 2nd passage outlet which were established 
in this outer case, and is less than 0.05. 

[001 1] Moreover, this invention is a hollow fiber mold liquid purge with which this hollow fiber 
contains fat soluble vitamin. 

[0012] Moreover, this invention is a hollow fiber mold liquid purge these whose hydrophobic 
polymers are polysulfone, polyether sulphone, and a polyamide. 

[0013] Moreover, this invention is a hollow fiber mold liquid purge this whose hydrophilic 
polymer is a polyvinyl pyrrolidone or a polyethylene glycol. 

[0014] Moreover, this invention is a hollow fiber mold liquid purge this whose fat soluble vitamin 
is vitamin E. 

[0015] Moreover, this invention is a hollow fiber mold liquid purge whose average aperture of the 
barrier layer of this hollow fiber is 0.001-10 micrometers. 

[0016] Furthermore, the hollow fiber which this invention becomes from a hydrophobic polymer, 
a hydrophilic polymer, and fat soluble vitamin, the outer case which surround this hollow fiber, 
and the edge of this hollow fiber — setting — between this hollow fiber and these outer cases 
— liquid — with the closure section closed densely This hollow fiber, the body fluid passage 
containing the hollow fiber lumen ****(ed) by this closure section, the external surface of a 
hollow fiber, and the 2nd passage formed from this outer case, The body fluid passage inlet port 
and body fluid passage outlet which are connected with the exterior succeeding the lumen of 
this hollow fiber, The body fluid purge which has the 2nd passage inlet port and the 2nd passage 
outlet which were established in this outer case After letting flow the alcoholic water solution of 
concentration with which this fat soluble vitamin is not eluted, it is the manufacture approach of 
the hollow fiber mold liquid purge which permutes this alcoholic water solution by the displacing 
solution which consists of a liquid which does not have harmfulness to water or a living body, 
and sterilizes this hollow fiber in the condition of having been immersed, subsequently to this 
displacing solution. 

[0017] Moreover, this invention is the manufacture approach of a hollow fiber mold liquid purge 
that the alcoholic concentration of this alcoholic water solution is 1 - 70%. 

[0018] Moreover, this invention is the manufacture approach of a hollow fiber mold liquid purge 

that these hydrophobic polymers are polysulfone, polyether sulphone, and a polyamide. 

[0019] Moreover, this invention is the manufacture approach of a hollow fiber mold liquid purge 

that this hydrophilic polymer is a polyvinyl pyrrolidone or a polyethylene glycol. 

[0020] Moreover, this invention is the manufacture approach of a hollow fiber mold liquid purge 
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that this fat soluble vitamin is vitamin E. 

[0021] Moreover, this invention is the manufacture approach of a hollow fiber mold liquid purge 
that the average aperture of the barrier layer of this hollow fiber is 0.001-10 micrometers 
[0022] 

[Embodiment of the Invention] Drawin g 1 is a perspective view showing 1 operation gestalt in 
case the hollow fiber mold liquid purge of this invention is the hemodialyzer which has a notch in 
part. 

[0023] the both ends as shown in drawin g 1 , after the hemodialyzer 10 inserts the hollow fiber 
bundle 14 which becomes the outer case 13 which has the dialysing fluid passage inlet port 1 1 
and the dialysing fluid passage outlet 12 near both ends from many hollow fibers — the closure 
sections 15 and 16 — the both ends of an outer case 13 — respectively — liquid — it comes 
to close densely. The headers 19 and 20 which equipped the both ends of an outer case 13 with 
the body fluid passage inlet port 17 and the body fluid passage outlet 18, respectively were 
contacted, respectively, and headers 19 and 20 and an outer case 13 have fixed, respectively. 
When processing body fluid, the tubes 23 and 24 linked to the body etc. are connected with the 
body fluid passage inlet port 17 and the body fluid passage outlet 18. A polycarbonate, 
polypropylene, etc. are mentioned as said outer case and a material of a header. Moreover, 
polyurethane etc. is mentioned as an ingredient of said closure section. 

[0024] The above-mentioned hemodialyzer is ****(ed) by two partitions by the hollow fiber and 
the closure section, and a hollow fiber lumen, the above-mentioned closure section, the body 
fluid passage formed of the space formed of a header, and the external surface of a hollow fiber 
and the 2nd passage formed with the above-mentioned outer case are formed. In using the 
hemodialyzer, blood circulates in the above-mentioned body fluid passage, and dialysing fluid 
circulates in the 2nd passage of the above. 

[0025] Drawin g 2 is 1 process drawing of the manufacture approach of a hollow fiber used for 
the hollow fiber mold liquid purge of this invention. 

[0026] Although an example of the manufacture approach of the hollow fiber used for the body 
fluid purge of this invention is explained below, it is not limited to this. 

[0027] It is performed by the spinning equipment containing the spinning undiluted solution tub 
2, the core liquid tub 3, the regurgitation nozzle 4, the coagulation solution layer 5, the 
penetrant remover tub 6, and a winder 7. In addition, various things are known. 
[0028] The spinning undiluted solution tub 2 is filled up with the spinning undiluted solution 
which comes to dissolve a hydrophobic polymer and a hydrophilic polymer in a solvent. 
[0029] The case where insufflatio of the air is carried out without using a liquid, the mixed 
solution of the non-solvent of a hydrophobic polymer, a non-solvent, and a solvent, etc. may be 
used for the core liquid tub 3. There are water, a methanol, etc. as a non-solvent. 
[0030] After adding fat soluble vitamin to a spinning undiluted solution and/or core liquid further 
or assembling as a body fluid purge in this invention, the coat of the fat soluble vitamin is 
carried out. In that case, in order to make homogeneity distribute fat soluble vitamin, a 
surfactant etc. may be added. 

[0031] Fat soluble vitamin controls the elution of the water-soluble matter by having various 
physiological functions, such as an antioxidation operation in the living body, a biomembrane 
stabilization effect, and platelet aggregation depressant action, and being covered on the 
surface of a hollow fiber etc. 

[0032] The hollow fiber used for this invention consists of a hydrophobic polymer and a 
hydrophilic polymer. With the combination of these polymers and a spinning undiluted solution 
presentation, a core liquid presentation, temperature, humidity, etc., a membranous hole 
configuration can be adjusted and a desired property can be acquired. 

[0033] the annular spinning hole (not shown) which is the outer tube of the regurgitation nozzle 
4 of double tubing structure about the spinning undiluted solution sent from the spinning 
undiluted solution tub 2 — moreover, coincidence is made to breathe out the core liquid sent 
from the core liquid tub 3 from the inner tube (not shown) of the regurgitation nozzle 4, and it 
extrudes in air, filling up the core part of a spinning undiluted solution with core liquid. After 
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carrying out self-weight fall caudad as it is, the freezing characteristic cistern 5 is made to 
introduce and solidify an extrusion object. As freezing characteristic liquid used for a 
coagulation cistern, although said non-solvent is used, the solvent of some of said hydrophobic 
polymer, a surfactant, etc. may also be included. 

[0034] The hollow fiber 8 which came out of the freezing characteristic solution layer passes 
the penetrant remover tub 6, and is rolled round by the winder 7. As a penetrant remover tub, 2 
- 5 hours and the 10-90 degrees C of immersion and/or the approaches of carrying out a 
shower are preferably mentioned to a 20-80-degree C penetrant remover in a hollow fiber 8 for 
1 to 8 hours. At the temperature of under said minimum, a detergency is weak about 
temperature, and the supply equipment and cleaning equipment of a penetrant remover become 
expensive at the temperature exceeding an upper limit. Said under lower limit of washing is 
inadequate about this processing time, and when said upper limit is exceeded, working efficiency 
falls. As a penetrant remover, Milli Q water (RO water) and ultrafiltration water (UF water) are 
usually used for safety. It cannot be overemphasized that it is not what eliminates that this 
adds the matter which does not have harmfulness to a living body. 

[0035] Moreover, the approach of making a hollow fiber predetermined die length and the bundle 
of a* number, and carrying out high-temperature-hot-water processing in a high pressure vessel 
as another washing approach, is mentioned. It is 105-130 degrees C preferably, and 100-160 
degrees C of hollow fibers 8 are preferably processed for 30 - 120 minutes for 10 to 180 
minutes. At the temperature of under said minimum, a detergency is weak about temperature, 
and problems, like cleaning equipment, such as deformation of a hydrophobic polymer and a high 
pressure vessel, becomes expensive arise at the temperature exceeding an upper limit. Said 
under lower limit of washing is inadequate about this processing time, and when said upper limit 
is exceeded, working efficiency falls. As a penetrant remover, Milli Q water (RO water) and 
ultrafiltration water (UF water) are usually used for safety. It cannot be overemphasized that it 
is not what eliminates that this adds the matter which does not have harmfulness to a living 
body. 

[0036] Thus, the hollow fiber obtained is 20-60 micrometers preferably 100-300 micrometers 
and 5-100 micrometers of thickness the bore of 10-1000 micrometers. 

[0037] Moreover, in order to be able to maintain the platelet aggregation depressant action by 
fat soluble vitamin etc. over a long period of time, as for the content of the fat soluble vitamin 
in the above-mentioned hollow fiber, it is desirable that it is 1-1000mg/m3, and 10-100mg/m3 
is more desirable. 

[0038] Moreover, as content in the polymer of the hydrophilic polymer of the above-mentioned 
hollow fiber (a hydrophobic polymer and hydrophilic polymer), it is 1 - 3% more preferably 0.5 to 
4% of the weight. 

[0039] After making into a bundle the hollow fiber produced as mentioned above and inserting in 
an outer case, the hollow fiber membrane bundle end section is closed by closure section 
agents, such as urethane, a header is attached in both ends, and a hollow fiber mold liquid purge 
is produced. 

[0040] When the average aperture of the detached core of the above-mentioned hollow fiber is 
0.001-10 micrometers at this time, the mass transfer for water not invading by ordinary 
pressure in the detached core hole of a hollow fiber, but purifying body fluid by the above- 
mentioned washing, is barred. Then, ** it does not carry out elution of the above-mentioned fat 
soluble vitamin, hydrophilization of the above-mentioned hollow fiber is carried out effectively. 
[0041] The assembled body fluid purge performs a leak trial after hydrophilization processing, is 
filled up with the liquid which does not have harmfulness to water or a living body as a 
displacing solution, and is sterilized. 

[0042] As for the hydrophilization liquid used for hydrophilization processing, it is desirable to 
carry out in the water solution whose alcoholic concentration is 1 - 70 v/v%, and it is desirable. 
[ further 5-50 v/v% of] Hydrophilization of the above-mentioned hollow fiber will not be able 
to be carried out effectively, but the fat soluble vitamin by which the coat is carried out to the 
hollow fiber will be eluted less than [ this ] above this range. A methanol, ethanol, propanol, etc. 
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are mentioned and the above-mentioned alcohol has desirable ethanol especially. 
[0043] Moreover, since the hydrophilic polymer which is not eluted only with water is eluted by 
processing of this hydrophilization liquid, this hydrophilization processing has the operation to 
which elution of the hydrophilic polymer is carried out, without making coincidence carry out 
elution of the fat soluble vitamin to hydrophilization substantially. 

[0044] Hydrophilization processing introduces hydrophilization liquid into a body fluid purge, and 
performs hydrophilization of the whole hollow fiber. Furthermore, water is introduced as a 
displacing solution and the permutation of hydrophilization liquid and water is performed. By this 
hydrophilization and water displacement, water can invade into the hole of a hollow fiber, a leak 
trial can be performed, and mass transfer in a liquid can be further performed through this hole. 
[0045] If one of the inlet ports and outlets of body fluid passage or the 2nd passage are opened 
wide and the water of the passage of another side is substantially discharged after the 
permutation to a displacing solution is completed, one inlet-port [ of the passage of said 
another side ] or outlet side will be closed, and a delivery pressurization condition will be formed 
for air from another side. In this pressurization condition, after pressurizing a constant pressure, 
a pressurization side is closed, it acts as the monitor of the pressure of the passage of said 
another side, and pressure fluctuation is observed. With [ a pressure drop ] constant value 
[ less than ] at this time, the leakage from a hollow fiber or the closure section can be judged to 
be what is not. If hydrophilization is not fully performed to coincidence, since air leaks, it can 
also be discovered by this trial from the hole of a hollow fiber with which water has not invaded 
that hydrophilization is not fully carried out. 

[0046] After the above-mentioned leak trial, the liquid which does not have harmfulness to 
water or a living body as a displacing solution is introduced into body fluid passage and/or the 
2nd passage, and a body fluid purge is made full [ passage ] of these liquids. 
[0047] The liquid which does not have harmfulness to a living body means the liquid in which 
toxicity is not shown, when the liquid inside the body fluid purge after carrying out a priming by 
the approach which was able to define the body fluid purge of this invention is poured in into 
the blood vessel of the body. 

[0048] It sterilizes by sealing and packing to all the close outlets of a body fluid purge. Said 
displacing solution may be filled into a package bag without sealing, said body fluid purge may be 
immersed into it, and you may sterilize by closing a package bag as it is. It is desirable to usually 
use the small thing of steam permeability for a package bag. 

[0049] As sterilization, although autoclave sterilization, gamma ray sterility, etc. are mentioned, 
if sterilization in the condition of having filled up with the displacing solution is possible, it is 
good. Autoclave sterilization is more desirable when degradation of safety and an ingredient etc. 
is taken into consideration. 

[0050] The body fluid purge of this invention can decrease the elution volume of PVP to the 
degree of pole according to sufficient washing and a sufficient hydrophilization process. This 
can be checked by the elution test of dialysis mold hemodialysis apparatus Manufacturing 
License Standards. First, after the insufflatio of air etc. removes the liquid with which it fills up 
from the body fluid purge [ finishing / sterilization ], a hollow fiber is started and it is made to 
dry. An extract is performed for 70-degree-C 1 hour using 100ml RO water to 1g of hollow 
fibers. 220nm UV absorption of an extract is measured. 

[0051] The body fluid purge of this invention can attain that the above-mentioned UV 
absorption is less than 0.05, including a hydrophobic polymer and a hydrophilic polymer. In the 
desirable case, the above-mentioned UV absorption can attain less than 0.025 further more 
preferably less than for 0.03. 

[0052] As a hydrophobic polymer, polysulfone, polyether sulphone, a polyamide, polyarylate, 
polymethylmethacrylate, a polycarbonate, a polyether ether ketone, the poly allyl compound 
ether ketone, cellulose triacetate, cellulose diacetate, etc. are mentioned, and you may use it 
combining these independence or two sorts or more. 

[0053] As a hydrophilic polymer, a polyvinyl pyrrolidone (PVP), a polyethylene glycol (PEG), a 
polypropylene glycol (PPG), a hide ROKISHI propyl cellulose (HPC), starch, hide ROKISHI ethyl 
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starch (HES), etc. are mentioned. Especially, PVP and PEG have the well desirable hole 
plasticity of a hollow fiber. 

[0054] As a solvent used for said spinning undiluted solution, dimethylacetamide (DMA), 
dimethyl sulfoxide (DMSO), dimethylformamide (DMF), etc. are mentioned, and are suitably 
chosen according to the class of the hydrophobic polymer and the hydrophilic polymer to be 
used. 

[0055] Although vitamin A, beta-carotene, vitamin D, vitamin E, a vitamin K, ubiquinone, etc. are 
mentioned, in these, vitamin E is suitable for said fat soluble vitamin. Thermal stability of vitamin 
E is high, it is suitable for industrial production, and the alpha-tocopherol, alpha-tocopherol 
acetate, alpha-tocopherol nicotinate, the beta-tocopherol, the gamma-tocopherol, delta- 
tocopherol, etc. are mentioned. 
[0056] 

[Example] Hereafter, although this invention is explained still more concretely with an example, 
this invention is not limited to this. 

[0057] (Example 1) 15 % of the weight of polysulfones, 9 % of the weight of polyvinyl 
pyrrolidones, 48 % of the weight of dimethyl sulfoxides, and 28 % of the weight of N,N- 
dimethylacetamide were mixed, and the spinning undiluted solution was obtained. The bore of 
207 micrometers and the hollow fiber of 34 micrometers of thickness were obtained using this 
spinning undiluted solution and the solution which carries out 0.1 w/v% content of the vitamin E 
(alpha-tocopherol acetate) as core liquid. 60-degree C RO water shower performed the washing 
approach for 4 hours. The hemodialyzer of 2 was assembled for the obtained hollow fiber 1.5m 
of effective film surface products in 9700 bundles. 

[0058] The dialysing fluid passage outlet of the hemodialyzer was closed, from the dialysing fluid 
passage inlet port, ethanol / water =50 / 50 (v/v.%) were introduced by rate-of— flow 500 
ml/min, and was circulated for 1 minute, hydrophilization of a hollow fiber was performed, and it 
permuted by the ethanol water solution which was made to let water flow for 2 minutes and 
subsequently used RO water in rate-of-flow 500 ml/min from the blood passage inlet port and 
the dialysing fluid passage inlet port, and was filled up with water in the hemodialyzer. 
[0059] The port cap made of silicone resin was inserted in the blood passage inlet port, the 
blood passage outlet, the dialysing fluid passage inlet port, and the dialysing fluid passage outlet, 
autoclave sterilization was performed, and the hollow fiber mold hemodialyzer was produced. 
[0060] Ethanol/water = (Example 2) Except [ all ] having performed hydrophilization in 30/70 
(v/v.%), it carried out by the same approach as an example 1, and the hollow fiber mold 
hemodialyzer was produced. 

[0061] Ethanol/water = (Example 3) Except [ all ] having performed hydrophilization in 40/60 
(v/v.%), it carried out by the same approach as an example 1, and the hollow fiber mold 
hemodialyzer was produced. 

[0062] (Example 1 of a comparison) Without performing hydrophilization processing by the 
ethanol water solution, except [ all ] having been filled up with water in the hemodialyzer, it 
carried out by the same approach as an example 1, and the hemodialyzer was produced. 
[0063] Ethanol/water = (Example 2 of a comparison) Except [ all ] having performed 
hydrophilization in 90/10 (v/v.%), a line deed and the hemodialyzer were produced by the same 
approach as an example 1. 
[0064] 

[Example(s) of Experiment] 

(Leak trial) In order to check the existence of the effectiveness of hydrophilization processing 
about examples 1, 2, and 3 and the examples 1 and 2 of a comparison, the leak trial which 
checks leak of the hemodialyzer by pressure variation was performed. 

[0065] The leak trial was performed as follows. Insufflatio of the air is carried out to the blood 
side stream way of the hemodialyzer, and a sealing liquid is discharged. Open a dialysing fluid 
side stream way inlet port and an outlet wide, close a blood side stream way outlet side, a blood 
passage inlet port is made to open for free passage with the barostat of 760mmHg(s), it 
considers as the condition of having pressurized the blood side stream way at 760mmHg(s), and 
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this condition is maintained for 30 seconds. After closing between a blood side stream way inlet 
port and barostats and carrying out the closed system of the blood side stream way of the 
hemodialyzer, the pressure variation for 1 minute in a blood side stream way (**P) is read. 
When this pressure variation (**P) was below six (mmHg), it was judged that hydrophilization of 
the whole hollow fiber was carried out. Furthermore on this condition, membraneous ability, 
such as solute path clearance in a water-solution system, is discovered enough. 
[0066] For the result, **P was an example 1 (3mmHg), example 2 (4mmHg) example 3 (4mmHg), 
the example 1 (207mmHg) of a comparison, and the example 2 (3mmHg) of a comparison. 
[0067] (Quantum of a vitamin-E elution volume) About the example 1 and the example 2 of a 
comparison, in order to estimate the vitamin-E elution volume to the alcoholic water solution 
used for hydrophilization, it carried out with the extinction method (measurement wavelength of 
284nm) by considering the alcoholic water solution which is not processed [ of the same 
presentation as the used alcoholic water solution ] as contrast. 

[0068] The elution of the vitamin E to the inside of the ethanol / water =50 / 50 (v/v.%) 
solutions which used the result for hydrophilization in the example 1 was not detected with an 
extinction method. In the example 2 of a comparison, the total amount of the elution volume of 
the vitamin E to the inside of the ethanol / water =90 / 10 (v/v %) solutions which were used 
for hydrophilization was about 1 of amount of vitamin-E immobilization to hollow fiber/5. 
[0069] (Eluting material test) In accordance with dialysis mold hemodialysis apparatus 
Manufacturing License Standards, UV absorption of a hollow fiber was measured about 
examples 1, 2, and 3 and the examples 1 and 2 of a comparison. 

[0070] Results were an example 1 (0.018), an example 2 (0.023), an example 3 (0.019), the 

example 1 (0.06) of a comparison, and the example 2 (0.015) of a comparison. 

[0071] 

[Effect of the Invention] The hollow fiber which this invention becomes from a hydrophobic 
polymer and a hydrophilic polymer, the outer case which surround this hollow fiber, and the 
edge of this hollow fiber — setting — between this hollow fiber and these outer cases — : liquid 

— with the closure section closed densely This hollow fiber, the body fluid passage containing 
the hollow fiber lumen ****(ed) by this closure section, the external surface of a hollow fiber, 
and the 2nd passage formed from this outer case, The body fluid passage inlet port and body 
fluid passage outlet which are connected with the exterior succeeding the lumen of this hollow 
fiber, It is the body fluid purge which has the 2nd passage inlet port and the 2nd passage outlet 
which were established in this outer case. Since UV (220nm) absorbance of the extract of the 
hollow fiber by dialysis mold hemodialysis apparatus Manufacturing License Standards is the 
hollow fiber mold liquid purge which is less than 0.05, there are few effluents from the film at 
the time of blood contact, and safety is high. 

[0072] Moreover, when fat soluble vitamin covers a film front face, this invention can lessen an 
effluent further, while expecting the bioactive which fat soluble vitamin has, since this hollow 
fiber contains fat soluble vitamin. 

[0073] Moreover, since these hydrophobic polymers are polysulfone, polyether sulphone, and a 
polyamide, biocompatibility of this invention is high. 

[0074] Moreover, since this hydrophilic polymer is a polyvinyl pyrrolidone or a polyethylene 
glycol, the hole plasticity of this invention of a hollow fiber detached core is good. 
[0075] Moreover, since this fat soluble vitamin is vitamin E, it is excellent in thermal stability, 
and this invention excels [ fat soluble vitamin ] in industrial productivity. 

[0076] Moreover, this invention can carry out hydrophilization of the hollow fiber to the removal 
and coincidence of a hydrophilic polymer whose average aperture of the detached core of this 
hollow fiber is 0.001-10 micrometers. 

[0077] Furthermore, the hollow fiber which this invention becomes from a hydrophobic polymer, 
a hydrophilic polymer, and fat soluble vitamin, the outer case which surround this hollow fiber, 
and the edge of this hollow fiber — setting — between this hollow fiber and these outer cases 

— liquid — with the closure section closed densely This hollow fiber, the body fluid passage 
containing the hollow fiber lumen ****(ed) by this closure section, the external surface of a 
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hollow fiber, and the 2nd passage formed from this outer case, The body fluid passage inlet port 
and body fluid passage outlet which are connected with the exterior succeeding the lumen of 
this hollow fiber, The body fluid purge which has the 2nd passage inlet port and the 2nd passage 
outlet which were established in this outer case After letting flow the alcoholic water solution of 
concentration with which this fat soluble vitamin is not eluted, Since it is the manufacture 
approach of the hollow fiber mold liquid purge which permutes this alcoholic water solution by 
the displacing solution which consists of water or a liquid harmless to a living body, and 
sterilizes this hollow fiber in the condition of having been immersed, subsequently to this 
displacing solution, it excels in biocompatibility and an effluent can be made few to the degree 
of pole. 

[0078] Moreover, since the concentration of this alcoholic water solution is 1 - 70%, this 
invention does not carry out elution of the fat soluble vitamin substantially, can remove a 
water-soluble polymer and can carry out hydrophilization of the hollow fiber. 
[0079] Moreover, since these hydrophobic polymers are polysulfone, polyether sulphone, and a 
polyamide, biocompatibility of this invention is high. 

[0080] Moreover, since this hydrophilic polymer is a polyvinyl pyrrolidone or a polyethylene 
glycol, the hole plasticity of this invention of a hollow fiber detached core is good. 
[0081] Moreover, since this fat soluble vitamin is vitamin E, it is excellent in thermal stability, 
and this invention excels [ fat soluble vitamin ] in industrial productivity. 

[0082] Moreover, since the average aperture of the barrier layer of this hollow fiber is 0.001-10 
micrometers, this invention can be used for large applications, such as hemodialysis, plasma 
skimming, and cellular segregation. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the perspective view showing 1 operation gestalt of the hollow fiber mold liquid 
processor of this invention which has a notch in part. 

[ Drawin g 2] It is process drawing showing 1 operation gestalt of the manufacture approach of 
the hollow fiber used for the hollow fiber mold liquid purge of this invention. 
[Description of Notations] 

1 Spinning Equipment 

2 Spinning Undiluted Solution Tub 

3 Core Liquid Tub 

4 Regurgitation Nozzle 

5 Freezing Characteristic Cistern 

6 Penetrant Remover Tub 

7 Winder 

10 Dialyzer 

1 1 Dialysing Fluid Passage Inlet Port 

12 Dialysing Fluid Passage Outlet 

13 Outer Case 

14 Hollow Fiber Bundle 

15 16 Closure section 

17 Body Fluid Passage Inlet Port 

18 Body Fluid Passage Outlet 

19 20 Header 

23 24 Connection tube 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DRAWINGS 



[ Dr awing 1] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the convention of 2 of Article 1 7 of Patent 
Law 

[Section partition] The 2nd partition of the 1st section 
[Publication date] October 30, Heisei 13 (2001. 10.30) 

[Publication No.] JP,1 0-244000.A 

[Date of Publication] September 14, Heisei 10 (1998. 9.14) 
[Annual volume number] Open patent official report 10-2440 
[Application number] Japanese Patent Application No. 9-53680 
[The 7th edition of International Patent Classification] 

A61M 1/18 500 
510 

B01D 69/02 
[FI] 

A61M 1/18 500 
510 

B01D 69/02 
[Procedure revision] 

[Filing Date] September 21, Heisei 12 (2000. 9.21) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The hollow fiber which consists of a hydrophobic polymer and a hydrophilic polymer 
The outer case which surround this hollow fiber the edge of this hollow fiber — setting — 
between this hollow fiber and these outer cases — liquid — the closure section closed densely 
This hollow fiber, the body fluid passage containing the hollow fiber lumen ****(ed) by this 
closure section, external surface of a hollow fiber, and the 2nd passage formed from this outer 
case The body fluid passage inlet port and body fluid passage outlet which are connected with 
the exterior succeeding the lumen of this hollow fiber, and the 2nd passage inlet port and the 
2nd passage outlet which were established in this outer case It is the hollow fiber mold liquid 
purge equipped with the above, and is characterized by UV (220nm) absorbance of the extract 
of the hollow fiber by dialysis mold hemodialysis apparatus Manufacturing License Standards 
being less than 0.05. 

[Claim 2] The hollow fiber mold liquid purge according to claim 1 characterized by this hollow 
fiber containing fat soluble vitamin. 
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[Claim 3] The hollow fiber mold liquid purge according to claim 1 or 2 characterized by this 
hydrophilic polymer being a polyvinyl pyrrolidone or a polyethylene glycol. 
[Claim 4] Claim 1 characterized by the average aperture of the detached core of this hollow 
fiber being 0.001-10 micrometers thru/or a hollow fiber mold liquid purge given in 3. 
[Claim 5] The body fluid passage characterized by providing the following, the external surface 
of a hollow fiber, and the 2nd passage formed from this outer case, The body fluid passage inlet 
port and body fluid passage outlet which are connected with the exterior succeeding the lumen 
of this hollow fiber, The body fluid purge which has the 2nd passage inlet port and the 2nd 
passage outlet which were established in this outer case The manufacture approach of the 
hollow fiber mold liquid purge characterized by permuting this alcoholic water solution by the 
displacing solution which consists of a liquid which does not have harmfulness to water or a 
living body, and subsequently to this displacing solution sterilizing this hollow fiber in the 
condition of having been immersed after letting flow the alcoholic water solution of 
concentration with which this fat soluble vitamin is not eluted The hollow fiber which consists of 
a hydrophobic polymer, a hydrophilic polymer, and fat soluble vitamin The outer case which 
surround this hollow fiber the edge of this hollow fiber — setting — between this hollow fiber 
and these outer cases — liquid — the closure section closed densely The hollow fiber lumen 
****(ed) by this hollow fiber and this closure section 

[Claim 6] The manufacture approach of the hollow fiber mold liquid purge according to claim 5 
characterized by this hydrophilic polymer being a polyvinyl pyrrolidone or a polyethylene glycol. 
[Claim 7] The manufacture approach of a hollow fiber mold liquid purge according to claim 5 or 
6 that this fat soluble vitamin is characterized by being vitamin E. 
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[0 0 4 2] ^7WbMcfflv^^7j<{b?St4, 7;vn- 
1-70 v/v %©zk»«Tff 5 cttffitiL 
<, $e»ti4 5~5 0 v/v%**»*LV\ cnvcFT* 

C©i5HW±Ti4, *S*«t3-hSnTV^*IB»tt 
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[0 0 4 3] Sfc, c<Dm>M\M<D9BMic.&*). 7k<Dfr 

TkftMi, ^j<{b t micmm®. e * 5 wtc 

©-?&&„ 

[0 0 4 4] i^lfcffiJIfi, fra8Kl^fc8t7kfl:tt& 
U y-*tffl»*fr5ci:tf"e*, SSfcH:, £©?L£ 10 

coo4 5] naas^oTOwrtiiTLfea, 

U fl!c&©SlEttO**M»fcSfWLfc&, fulfil© 

asaiotaEttftft^/s-rs. ^©finEWu&^T. 

[0 0 4 6] ±EU-^B»©», teMSS&cfcttVi: 
[0 0 4 7] £#fc»Stt©&l''SH*fcti, *5SB<D{* 

[0 0 4 8] (**JfKbtt«o^TOxmnteffitt*L, 

«*»fcu *<D*fcttmm&<mwzmmu ^© 

[004 9] mmtLTl*. yH 
[0 0 5 0] *38B©ttiB8tKfcgBH\ 

fc^T?t*©T»*«. unit, mtfmAxummmm 

^ji^H±§o 4>S*ffiil gtCjtLl 0 0m 1 ©ROTk* 

m\i\ 7 o°c imm&m*fi? 0 &mm<D2 2 onm© 50 
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[0051] *^©<*?B[jf fbSH«, «*tt#yv- 
fc8#ttsKyv-;£S#, fro, ±IBUV»iR^0. 0 

±fBUVKiR#0. 0 3*1^ 2£>tcj;9$? 
£L<«0. 02 5*»££#*sc£jbn?f?SOTfc 

[00 5 2] ibfctt* U^-t LT fi, # 'J X 

* y x— f # y 7 5 h\ * y 7 y u- h , 

tfWSfu en 6 ©¥34. 3: fcii 2 «a±*ill»'&fa 

[0 0 5 3] Sfektt^y v-fc LTte, #y e -;Hf D 
U K> (PVP) , 4?>jxfl/vyij3-;l/ (PE 
G) , *yynvfb>^yn-;l/ (PPG) , ;vfKa 
+->^nlf;V-b;l/D-7. (HPC) % fv^X /W F 
n*S/x^;VX*-^ (HES) iPif^ti5 0 +T* 
t>, PVPfeJ;t>*PEGti, +^i©?LI«Mg< 
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f-;b7-bh75F (DMA) , v^^/VX/l/^^F 
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[0 0 5 5] fifliEflgiSetr^VfcHu t^5>A, 0 
-ADfX tT£^D, Vf*5>E % kT^^KfeJ: 

h37iD-;K y-h37iD-;K 4-h37iD 
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^ = >E (a-Bth37xn-;V) ?;0. lw/v% 
*Wr*«tt*ffl^T, rtm207/ink M34/im©*^ 
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i»l .5m 2 (DtfmmffiftZMfrlLTrCo 
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[0 0 6 4] 
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fciiilS-e, lfil««StlS*7 6 0mmHgtinJELfett 

J£EgBfc©ISI*B§«U «I«Tt§©«ISSS^l 
Jfiij«ffl!lS!i»rtO 1 ^H©iE*Sft(AP)* 
WtfrtZo COff*^k(AP)^6(amHg)WTl?fentf, 

*^«±f*#*#f bs n-c^* t u*c 0 2 5 1 c 

[0 0 6 6] IBJRtt* APti, (3mmH 40 

g) , HSS&J2 (4mmHg) M#J3 (4 mmH 
gK JttSHWl (2 0 7mmHgK J±«0!I2 (3mm 
Hg) TS^fc 0 

[0 0 6 7] ( ML $ 5 >E}gmS©^»)^St0!l lfc «fc tf 

Jt«fi»J2 fcoi^T, «*{fcfcffiv*fc7/i/3-;i/*»«'\ 
[0068] «®j i -ettaTMbfcffl^fcx* 

/-;l//7jc=50/50(v/v.%)^?S*^Otr £ 5 yE©i8mtt 50 
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(0. 0 6) , Jttfc0«2 (0. 0 1 5) T'&ofco 
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MSSmPt, t£MfteKtt£n;fcm2ijftg&APfc«fctf 
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i^M^O. 0 0 1-1 0 /xmT^^^zkli^'J V-O 

[0 0 7 7] *fgB^«, Bfektt^'JV-teitf 

ffiTKftsi? U fc J; t^fli^tt 1£ * 5 6 «: S *^*«! 

SPU »*S*«i:Ski*±SiJlcJ:*)IHl«sn**ffi*li 
^n§^2MSSU i^*i©rtK(cIlb^J:g 
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i£?L£tfO. 0 0 1~10/itnWOT% i» 
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